Objectives: To provide national ®gures on the prevalence of self-reported food hypersensitivity (S-FH), and the association with socio-demographic variables and some health indicators in schoolchildren in The Netherlands. Design: As part of the Child Health Monitoring System, data were collected from 4450 children, who were invited for a routine health assessment (response 97%). A questionnaire on food hypersensitivity was completed by the parents of the children in primary school and by the children in secondary school themselves. The measurements on health status were taken by the school physician or nurse during the school health assessment. Subjects: Children aged 4±15 y in The Netherlands in three groups in primary school, and in the second year of secondary school. Results: The prevalence of S-FH was 7.2%. Food additives and chocolate were most frequently avoided. Of the children with S-FH, 40% avoided food exclusively either on their own accord or on advice of relatives. School absence due to illness, use of medication, and medical treatment were more prevalent in children with S-FH, and their health status was more often considered moderate or poor by the school physician or nurse. Conclusion: Seven percent of school-aged children avoid certain types of food or ingredients because of S-FH. The prevalence of food allergy or food intolerance is probably lower, since many children with S-FH had not undergone any diagnostic tests. To prevent unnecessary food restriction, more information for parents is needed about the possible effects of food restriction on the health of their children, and they should be encouraged to seek further diagnosis.
Introduction
Food hypersensitivity is a generic term indicating a number of adverse reactions to certain types of food or ingredients, caused by food allergy (de®ned as immunologically mediated), food intolerance (non-immunological) or food aversion (psychological) (Monchy De, 1991; Chandra, 1997) . The prevalence of food hypersensitivity in the literature ranges from 3.8% among 5±7 y olds (Aardoom et al, 1997) , to 27% among 3 y old children (Kajosaari, 1982) . However, the prevalence of food hypersensitivity in children at different ages in an open population has scarcely been studied.
Food hypersensitivity is frequently correlated with other types of atopy, such as atopic eczema and respiratory allergy (Kajosaari, 1982; Rona & Chinn, 1987; BockelGeelkerken Van & Meulmeester, 1992; Aardoom et al, 1997) , and is often found to concern more than one type of food (Kajosaari, 1982; Bockel-Geelkerken Van & Meulmeester, 1992 ). An understanding of the nature and degree of food hypersensitivity at population level is important, for decisions about possible health-policy measures.
The aim of this present study was to assess the prevalence of self-reported food hypersensitivity (S-FH) in schoolchildren aged 4±15 y, and to investigate the relationship of S-FH with social-demographic variables, school attendance, medicine use, and medical treatment. The quotation`self-reported' is used, because the diagnosis food hypersensitivity is based exclusively on the report of the parents or of the older children themselves, and not on clinical criteria or diagnostic tests.
Subjects and methods

Study design
In the 1993/1994 school year, the prevalence of S-FH in children aged 4±15 y was assessed as part of the Child Health Monitoring System (CHMS) in The Netherlands. In the CHMS the health of approximately 5000 school children is assessed each year by 20 municipal and regional public health services (monitoring units). Some aspects of health status are assessed annually, such as school absence due to illness, medicine use, and medical treatment. Additional topics vary annually, and can be re-included after some years in order to detect changes over time. The data collection is embedded in the regular school health assessments in groups 2, 4 and 7 or 8 in primary school and in the second year of secondary school by school physicians or nurses, in which 90±95% of all schoolchildren participate. Annually, all participating staff members are instructed about how to collect the data.
The questionnaire on food hypersensitivity was mailed to the parents, together with the invitation for the health assessment. The questionnaire was completed by the parents of the children in primary school and by the children in secondary school themselves, and was handed in at the school health assessment. During the school health assessment, the school physician or nurse recorded some sociodemographic variables and some aspects of the child's health (school absence due to illness, medicine use, medical treatment, and overall health evaluation). They also checked the questionnaire on S-FH for completeness.
Subjects
The population of the CHMS consisted of children in the groups 2, 4, and 7 or 8 in primary school and in the second year of secondary school (ages approximately 5, 8, 11 or 12 and 14 y respectively). Children in schools for children with special needs were not included in the CHMS, because they have a different system of school health assessments.
Measurements S-FH was assessed by asking`Are there at present any foods that you are not allowed to eat or drink, because you are hypersensitive to them?'. Emphasis was put on the fact that this was not meant to include foods that were not eaten because of religious or philosophical reasons (for example, pork for Islamic people or meat for vegetarians) or because of mechanical problems due to for instance a dental brace. If the answer was`yes', respondents had to indicate on a list of foods and ingredients whether the item was avoided and on whose advice this avoidance was based. This list consisted of foods and ingredients often associated with food hypersensitivity (Bockel-Geelkerken Van & Meulmeester, 1992) . Response options were`on advice of a physician (general practitioner or medical specialist) or dietician',`on advice of another non-medical professional (for example a homoeopath)' and`on one's own accord or on advice of others (for example, family or friends)'.
School absence due to illness for at least one week was assessed for the past 12 months. Medicine use was assessed by asking whether the child had used any prescribed medication in the last month. Subsequently children were asked if they were treated by a general physician or medical specialist at the time of the study. At the end of the health assessment, the school physician or nurse gave their own judgement of the health status of the pupil (good, moderate or poor).
Socio-demographic variables included gender, age, ethnicity and parental socio-economic status. Ethnicity was de®ned by the father's nationality, and socio-economic status was based on information on the highest educational level of the father. If the father's nationality and/or level of education were unknown, data of the mother were used instead. For 93% of the children, the parents' nationality was the same.
To detect possible regional differences, the following regions were de®ned: North±East, North±West, Central, and South. The ®ve large cities were considered a separate region (Amsterdam, Rotterdam, The Hague, Utrecht, and Eindhoven). In addition, a distinction was made between children going to school in a rural area (villages with less than 20 000 inhabitants), children going to school in an urban area (towns with 20 000 inhabitants or more), and children going to school in one of the ®ve large cities.
Statistical methods
The analyses were performed with SPSS. Chi-square tests were used to determine the statistical signi®cance of differences in frequencies between groups. When Chisquare statistics were not appropriate, Fisher's Exact-tests were used instead. Because of the large sample size, P-values`0.01 were considered to be statistically signi®-cant. For the analyses done within the smaller group of children with S-FH, P-values`0.05 were considered statistically signi®cant. Where appropriate, 95% or 99% con®dence intervals are stated.
Results
Of the 4433 children invited for the CHMS, 4277 (response 97%) completed the questionnaire on S-FH. Because of organizational problems within two health services, 173 children were not invited for the health assessment, but they completed the questionnaire at home (overall response 4450).
The sample consisted of 51% boys and 49% girls. Nearly one-third of the children were 4±6 y old (30%), 21% were 7±9 y old, 21% were 10±12 y old, and 28% 13± 15 y old. Most children were of Dutch origin (88%), 3% of Surinamese or Antillean origin, 2% of Turkish and 2% of Moroccan origin, and 5% had other nationalities. Eight percent of the childrens' fathers had no formal education or completed only primary school, 41% completed junior vocational or secondary training, 23% senior secondaryor vocational training or pre-university education, 20% vocational colleges or university education, and for 8% of the children the parents' level of education was not known. The sample is considered representative of children in primary and secondary schools eligible for a routine health assessment by youth health care in The Netherlands, in respect of age, gender, and school type. With regard to ethnicity, children of Surinamese and Antillean origin were slightly underrepresented (3% vs 4% in the general population). This is probably caused by the fact that Amsterdam, with the largest population of these minorities, did not participate in the CHMS.
S-FH was prevalent in 315 children (7.2%). S-FH was most frequently reported in children living in the North± West, and was less frequent in the North±East and in the South (Table 1) . The results show a nonsigni®cant tendency for a higher prevalence in Moroccan children, and in children whose father had a low level of education (P`0.05). However, among children of Dutch origin, the prevalence was higher in children of high-educated fathers (8.3%; 99% CI 6.7±10.2), than in children of low-educated fathers (5.9%; 99% CI 4.6±7.5).
Food additives and chocolate were most frequently avoided, followed by cow's milk, pork, sugar, nuts and soft drinks or lemonade ( Table 2 ). Avoidance of pork was relatively high in children with S-FH aged 10±12 y, and low in children aged 13±15 y. No other associations were found between age-group and the types of foods or ingredients avoided.
Of the 315 children with S-FH, almost one third avoided one type of food or ingredient (31%), 20% two types, 11% three types, and 32% four or more types of food or ingredients. For 6% of the children with S-FH, the number and types of food or ingredients avoided is unknown.
Forty percent of the 315 children avoided food solely on their own accord or on the advice of relatives or friends (Table 3) . Almost one third did not use food(s) exclusively on the advice of a physician or dietician, and 12% exclusively on the advice of another non-medical professional. For 11% of the children with S-FH several advisers were involved. Food additives, preservatives, and strawberries were mainly avoided on one's own initiative or on the advice of family or friends.
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Children with S-FH were more often absent from school, used more prescribed medication, were more often under medical treatment at the time of the study, and their health was more frequently described as poor or moderate by the school physician or nurse, than children without S-FH (Table 4) .
Discussion
The prevalence of S-FH in this study is 7.2%. Children attending special education, that is children with learning or behavioural problems or with physical disabilities, were excluded from the present study. However, no evidence has been obtained so far indicating that food hypersensitivity is more prevalent in these children (Bade et al, 1995; Csizmadia et al, 1995) . Therefore, this prevalence-rate can be considered representative for children aged 4±15 y old, eligible for a routine school health assessment in The Netherlands.
Comparison with other studies is hindered by differences in the de®nition of food hypersensitivity, and the measurement methods used (Table 5) . However, the prevalence of S-FH is similar to those published for 6 y old Finnish children (Kajosaari, 1982) . The observed regional differences in S-FH implicate that the results of regional studies on food hypersensitivity can not just be extrapolated to the whole population.
S-FH did not vary with age in our study. This is in accordance with others, who have found much higher prevalences in infants and toddlers, but values around 8% from age 6 onwards (Kajosaari, 1982; Saarinen & Kajosaari, 1995) . This could indicate that most children outgrow (become tolerant to) their food hypersensitivity (Bock, 1987; Douwes, 1988; Sampson, 1997) . On the other hand, age-differences in our study could be blurred because the assessment of food hypersensitivity in the younger children is parent-reported, while the assessment in the older children is self-reported. Several studies have reported on the issue of disagreement between responses from children and parent proxies (for example, Erling et al, 1994; Epkins, 1996) . However, recent research shows that agreement Prevalence of self-reported food hypersensitivity E Brugman et al between children and parent proxies depends largely on the type of information sought, rather than on characteristics of the respondents (Whiteman & Green, 1997) . Proxy ratings are more accurate when the information sought is concrete and visible, and less subjective (Sprangers & Aaronson, 1992; Herjanic & Reich, 1997) . Avoiding particular food items because of assumed food hypersensitivity, can be characterised as such. Like Rona & Chinn (1987) , we found no differences in the overall prevalence of S-FH between boys and girls. Bockel-Geelkerken Van & Meulmeester (1992) observed more boys hypersensitive to food, while in the Dutch adult population food allergy or intolerance was reported more often by women (Niestijl Jansen et al, 1994) .
The relatively high percentage of Moroccan children with S-FH might be caused by language problems while completing the questionnaire on food hypersensitivity, although the questionnaire was always checked by the school physician or nurse when handed in during the health assessment. The high prevalence was not associated with omitting pork. Rona & Chinn (1987) reported that the proportion of food-intolerant children was about three times higher in high-educated mothers. We found the same association. In the Dutch adult population, however, education and occupational group were not associated with reporting of food allergy or intolerance (Niestijl Jansen et al, 1994) . The higher reported prevalence in children of high-educated parents may be explained by an enhanced interest of these parents in the health of their children. This may cause them to read more about health related issues in magazines.
In accordance with another study done in The Netherlands (Bockel-Geelkerken Van & Meulmeester, 1992) , food additives, chocolate, and cow's milk were the most commonly avoided foods. In the Dutch adult population, fruit, chocolate, and vegetables were most frequently mentioned (Niestijl Jansen et al, 1994) . Nearly one third of the children with S-FH avoided four or more types of food or ingredients. Kajosaari (1982) reported that allergic reactions to four or more food antigens are rare in children. Bockel-Geelkerken Van & Meulmeester (1992) however, demonstrated that children are often restricted in more types of food than those for which they are hypersensitive.
In our study, two-®fth of the children with S-FH reported avoiding particular food items exclusively on their own accord or on the advice of family or friends. Possibly, these parents suspect their children to be foodhypersensitive and thus restrict food intake without consulting any professional. Bockel-Geelkerken Van & Meulmeester (1992) reported that in 70% of the 5±6 y old children with assumed food hypersensitivity, the diagnosis was con®rmed. In the adult population, large discrepancies have been demonstrated between self-reported and clinically con®rmed food allergy or intolerance (Niestijl Jansen et al, 1994; Young et al, 1994) . Whether this is due to overassumption of the subjects or to dif®culties in con®rming the diagnosis, remains unclear.
The avoidance of food additives and preservatives may lead to nutritional de®ciencies since they are incorporated into many food products. In our study we did not ask whether the children with S-FH substituted other food for the`hypersensitive' products, but Bockel-Geelkerken Van & Meulmeester (1992) found that only one-third of the children with S-FH in their study replaced the`hypersensitive' products.
The results on the health status show that in children with S-FH, school absence, medicine use, and doctor's treatment are more common than in children without S-FH, indicating that many children with S-FH may have more health problems than simply S-FH. On the one hand, food hypersensitivity could be the cause of poor health and therefore lead to more school absence, medicine use and doctor's treatment. Yet, parents of sick children may also wrongly attribute symptoms of the illness for food hypersensitivity. As we have no information about the reason for school absence or medical treatment, or about the type of medicines used, these results should be interpreted with caution.
Conclusions
In summary, 7.2% of school-age children avoid certain types of food because of S-FH. The prevalence of food allergy or intolerance is probably lower, since for many children with S-FH no medical doctor had been consulted, and the diagnosis had not been con®rmed. To prevent unnecessary multiple food restriction, more information for parents is needed with respect to the possible effects of food restriction on the health of their children, and they should be encouraged to seek further diagnosis. They should be pointed out that children can outgrow their food hypersensitivity, and that one should reconsider every year whether the food could be introduced again. Prevalence of self-reported food hypersensitivity E Brugman et al
